Introduction
Early access to dental care and preventive care has been reported to be cost-effective, however a lack of access to regular dental care can compromise timely oral health care for patients and contribute to rising health care costs, as individuals postpone treatment until it becomes an emergency 1 . Oral health care delivery in Australia is largely based on private dental practice. Nonetheless, in all Australian states and territories government owned dental clinics located in Community Health Centres or at Dental Hospitals, are the backbone of Australia's health care safety net. Public dental services serve as the provider for patients who cannot access care elsewhere, through publicly employed dentists working in government clinics.
Beneficiaries of public dental services have to compete for access on a "first-come-first-served" basis. In some states, a small fee or co-payment applies to eligible groups requiring public dental services. At the same time, most public dental services have long waiting times, and face other demands, including increased expectations, addressing cultural and ethnic diversity, and oral health emergencies. Consequently, oral health care services in Australia are mainly provided by private dentists, in a fee-for-service model.
In the Australian state of Victoria public oral health services provide care to the following eligible young people (0-17 years) groups 2 :
• All children aged 0-12 years.
• Adolescents aged 13-17 years who are health care or pensioner concession card holders or dependents of concession card holders.
• All children and young people in residential care provided by the Children, Youth & Families Division of the Department of Human Services.
• All youth justice clients in custodial care.
• All refugees and asylum seekers.
In Australia, there is a considerable body of research on the utilization of public oral health services focusing on Australian children using data sources from State health services 3,4,5 . Nonetheless, no recent report is available on the oral health status of children living in the Australian state of Victoria. A recent report on children's oral health status does not include data from the two most populated Australian states, New South Wales and Victoria, thus any inference would be inaccurate 6 . Updating information on the eligible population profile is important, as their characteristics and oral health needs change over time. As an initial step towards providing this knowledge, this study investigates the sociodemographic characteristics, as well as a profile of the oral health needs of young users of public oral health care services in Victoria, from whom data, including dental status, was fully recorded at the time of the study. Additionally, a review of the users of public oral health services is important at a time when we see a decline in the overall caries rate, because it highlights those groups at risk of the disease. Thus, in order to bring attention to those individuals with the highest caries scores, the study also aimed at describing the dental caries experience in a sample of public patients and exploring Significant Caries Index (SiC) 7 for six year old public patients in Victoria. This information will provide an understanding of the effectiveness of the various strategies used to increase access by the eligible population to the available services; and should provide valuable guidance for policy makers in developing policies and funding proposals aimed at increasing access to oral healthcare services.
In line with many western countries, Australia, and particularly the state of Victoria, is a multicultural society. Victoria is composed of numerous cultural groups: indigenous people, recent immigrants and established immigrants have all come to settle in Victoria, along with their descendants, who coexist within a larger, predominant culture, creating multi-cultural and multiracial societies. Thus, issues related to who uses oral health services in the Victoria public health system can be translated/or applied to other western countries with multi-cultural societies.
Methodology Sample
The study was conducted as a secondary analysis of data collected from July 2008 to June 2009 for the eligible population aged 17 years or younger, who attended Victorian community oral health care services that had implemented the DMF Index data base, which was being rolled out throughout the State at the time. Consequently, our study population consisted of a convenience sample of 45,728 public clients. Data came from 67 clinics (out of 84 across the state), which were then grouped into the nine health regions. The regions include five rural areas (Barwon, Grampians, Loddon, Hume and Gippsland) and four from metropolitan Melbourne (Western, Eastern, Southern and Northern). Ethics approvals were obtained from Dental Health Services Victoria (DHSV) and the University of Melbourne Human Research Ethic Committees.
Clients of public dental services, as part of the admission procedure, had to complete a form, which included selected clients' socio- In Australia, there are different types of concession and health care cards. Each card has its own eligibility requirements and concessions. A health care card gives access to public health care services and less expensive medicines. Children under the age of 18 who are concession card holders or dependents of concession card holders receive public dental care free of charge 9 . The type of card was coded as: "Pensioner Concession Card", "Health Card", and "Non-health Card Holder".
• Immigration: country of birth, coded as "Australia" and "Other" and language spoken at home coded as "English" and "Other than English".
• Region: region was classified according to the location of the agency where the client received dental care, as Rural areas (Barwon, Grampians, Loddon, Hume and Gippsland) and Urban areas (Western, Eastern, Southern and Northern) from metropolitan Melbourne.
Clinical measures considered in this assessment included:
• Coronal dental caries: decayed, missing, and filled surfaces (DMFS/dmfs); decayed, missing and filled teeth (DMFT/dmft) indices. The "dmft" and the dmfs are the equivalent indices for the primary dentition.
• Reason for visit was derived from the DHSV code for the type of care under which the DMF score was recorded. These codes were reclassified either as "Emergency" or "General treatment".
• Caries risk. Defined as the probability that an individual will develop, at least, a carious lesion during a specified period of time. DHSV recommends the following classification for early childhood, and Preparatory and Grade 1 children 10 : "Low Risk" where the dmfs is less than half the child's age; and "High Risk" where the dmfs is greater than the child's age. For children and adolescents, DHSV has adopted a modified version of the American Academy of Pediatric Dentistry (AAPD) caries-risk assessment tool 11 . This tool is based on clinical conditions (e.g. 4 or more visible cavities), environmental characteristics and general health conditions.
• To complement and further explore dental health status, two indices were computed: a) the restorative unmet normative needs index, to measure restorative needs by dividing the sum of carious surfaces by the sum of carious and filled surfaces -[DS/(DS + FS)] 12,13 . b) the SiC, the mean DMFT/dmft of the one third of the study group with the highest caries score 7 . The mean DMFT/dmft for this subgroup were calculated using the online program available at the World Health Organization (WHO) collaborating center 7 .
Clinical data was derived from dental examinations conducted by uncalibrated oral health professionals working in community dental clinics across Victoria. Therefore, no intra or inter-examiners reliability data are available. The use of general practitioners to collect epidemiological data has been investigated previously as a possible alternative to conventional surveys of adult dental health. Those results indicated that data collected from public health records are not decisively inferior to those obtained from examinations by trained and calibrated examiners 14, 15 .
Analysis
The analysis provides descriptive information on the sample's demographic characteristics and oral health status characteristics. Due to the large size of the sample and to avoid results without clinical significance, there was no attempt to determine whether statistically significant differences existed among users in terms of socio-demographic and clinical characteristics. However to better understand the relationship between the combination of socio-demographic variables and SiC, the probability of a six year old being in the SiC group was explored utilizing a stepwise logistic regression analysis (LRA) using gender, type of health card, course of care, region of residence, and for those not born in Australia, language spoken at home (English vs. Other) as predictors. Data manipulation and analyses were conducted using SPSS PC, version 20.0 (IBM Corp., Armonk, USA).
Results
This convenience sample comprised a total of 45,728 young Victorians who used dental public services between July 2008 and June 2009 in public dental clinics that had implemented the dental status (DMF) database and for whom DMF was fully recorded at the time this study commenced. The number of clients in the sample was higher in regions of Melbourne than rural location (57.2% vs. 42.5%, respectively). Of the total sample, one third (33.5%) were dependent children of pensioner concession cardholders, and another third (33.1%) were health care cardholders. The remaining 33.4 % were non-card holders.
The average age of the sample was 8.9 years (SD: 3.5). The largest proportion of clients (82.7%) was between 6 and 17 years. Just above half of the sample (50.3%) were male. The majority (76.6%) were born in Australia. Clients nominated 141 different countries of birth including Australia. Most commonly reported countries other than Australia included Vietnam, China, U.K. and New Zealand. In the same manner, the majority (89.1%) reported speaking English at home. Clients nominated 98 different languages, including English. Most frequently reported languages spoken at home other than English were: Vietnamese (19.7%); Chinese languages (17.2%); Arabic (9.6%); and Dari (5.2%).
Young indigenous clients made up 1.1% (n = 511) of the total sample. From this group, almost two thirds (n = 381) resided in rural regions (74.6%), while very few Indigenous youngsters were included in the sample in Metropolitan Melbourne.
The great majority of sample cases (92.4%) were entered using the code for general treatment across the nine Victorian regions. No differences in this proportion were found by gender or by age subgroups (0-5 years vs. 6-17 years). By region, the sample in rural regions had a comparatively higher proportion of course of care entered as emergencies (8.5%; vs. 7.0%, respectively).
Overall, 32.7% of children and adolescents in the sample were classified, according to DHSV caries risk criteria, in the high risk category. Although generally similar by gender a lower proportion of non-card holders was classified as high risk to dental caries than card holders (30.9% vs. 33.7%, respectively). By country of birth, those born overseas were more likely to be classified in the high risk category compared to those Australian-born (36.2% vs. 31.7%, respectively). No difference was found between rural and urban areas in proportion of clients classified as high risk. However, by individual region, those living in the Western Region, Loddon and Hume Region, had a comparatively higher proportion of clients classified as high risk (49.6%; 39.8%, and 37.8%, respectively). On the other hand, the Northern Region had the lowest proportion of clients classified as high risk (18.8%). By aboriginality, more than half (54.4%) of aboriginal clients in the sample were classified in the high risk category, while only 32.5% of non-aboriginal clients were classified in that category. By course of care category, 37.8% of those classified in the high risk group were entered under the emergency code, whereas 32.3% of them were entered under the general services code.
Findings indicated that about one third of the sample (36.1%) had no dental caries experience (DMFS = 0 and dmfs = 0). This proportion decreased from 43% at 5 years to 36% at 12 years, and to 22% among 17 year olds. The dmfs and DMFS index ranged from 0 to 88 tooth surfaces and from 0 to 94 tooth surfaces, respectively. In the primary dentition, the mean value of the dmfs index for the sample was 3.2 (SD: 5.8). By dmfs components, participants had a mean of 1.4 (SD: 3.1) filled surfaces and a mean of 1.4 (SD: 3.7) decayed surfaces. The overall mean dmft score for the sample was 3.74 (SD: 3.49). Children and adolescents in the sample had an average of 0.8 (SD: 0.5) deciduous teeth missing due to caries. The overall mean caries index scores for the sample are presented in Table 1 .
In the permanent dentition, the mean DMFT value for the sample was 1.0 (SD: 2.1) tooth. That is, an average of one tooth with dental caries experience. When considering the tooth surface as the unit of study, a mean DMFS value of 1.6 (SD: 4.1) tooth surfaces was observed. By DMFS component, participants had a mean of 0.7 (SD: 2.0) filled surfaces and a mean of 0.6 (SD: 1.7) decayed surfaces. Additionally, children and adolescents in the sample had an average of 0.1 (SD: 0.5) permanent teeth missing due to caries.
The results also revealed that, among those with restorative needs (i.e., dmfs > 0), 43.3% had unmet restorative needs in the combined deciduous and permanent dentition. The average participant in the sample had about 60% of his/ her restorative needs unmet. On the other hand, 22.3% had at least half of their restorative needs unmet. Among those with unmet needs, the average number of decayed surfaces was 4.3 deciduous surfaces and 0.2 permanent surfaces.
Significant Caries Index
The present data indicates that the 12 year-olds in this sample had a mean DMFT of 1.57 (SD: 2.10) teeth. In this group of children 44.7% had no dental caries experience. Our data indicates that the one third of the group with the highest caries scores (SiC Index) among 12 year olds has a mean DMFT of 3.9 teeth. Among six year olds, the mean dmft was 2.77 (SD: 3.40). However, our data indicates that the group of six year olds who were carrying the burden of the dental disease experience had a mean dmft of 6.82 teeth. By risk category, 59.6% of those classified in the high risk category were in the SiC category, while 28.3% of those classified in the low risk category were in the SiC category.
The probability of a six year old being in the SiC group was explored utilizing a logistic regression analysis. After controlling for the other independent variables included in the model, type of card, and language spoken at home and region were significant predictors of being in the SiC group [χ 2 (10) = 223.1; p < 0.0001]. Children in the sample born overseas, but who spoke English at home were less likely to be in the SiC group (adjusted OR = 0.33; 95%CI: 0.26-0.41). By type of card, compared to those with no health card holders, health care card holders' children in the sample (adjusted OR = 1.78; 95%CI: 1.45-2.19) and dependents of pensioner card holders (adjusted OR = 2.08; 95%CI: 1.70-2.55) were more likely to be in the SiC group. By region of residence, six year olds in the sample living in rural regions were more likely to be in the SiC group than those living in urban region (adjusted OR = 1.67; 95%CI: 1.41-1.98) ( Table 2 ). The variance explained by the full model for being in the SiC group was 6.7% (Nagelkerke r 2 = 0.067).
Discussion
Data from DHSV and agencies' registers in 2008/ 2009 show that 45,728 children and adolescents in Victoria who used dental public services met the selection criteria for this study. The majority (82.7%) of these clients were aged between 6 and 17 years. That is, children and adolescents of school age. This age-group is more susceptible to developing dental caries in the permanent teeth that erupt during this stage. Nonetheless the large number of visits made by children aged between 1 and 5 is a cause of concern. Present data indicate that there were 7,890 (17.3%) children with dental problems early in life.
In Australia, as in many countries, over the last 25 years there has been a significant decline in the prevalence of dental caries among children and young people 3 . However, these improvements do not mean that oral health stopped to be a priority. The WHO 16 has set goals with respect to oral health that have to be met for this age group. In this regard, compared with the target of 50% of six year olds with no dental caries proposed by WHO in 2000 17 , the values for 5-6 year old children in this sample are well below this target. This highlights the need for assessment and treatment including preventive care at an earlier age than school age. Furthermore, comparing present findings with the 2000 Australian Child Dental Health Survey, the average dmft and DMFT appear to have increased by 35% and 200%, respectively. The mean six year old dmft value found in this sample (2.77 teeth) is worse than that reported in the 2000 Children Dental Health Survey [2.00 (SD: 2.96) teeth]. In the same manner, the mean 12 year old DMFT of 1.57 teeth is higher than that of 1.07 DMFT reported previously for 12 year olds in Victoria 18 . However, the data from the present study may not be representative of the State population.
The new WHO oral health goal proposes that, by 2015, the SiC Index should be less than 3 DMFT among 12 year olds 19 . Focusing attention on the children who have substantial caries experience (SiC Index) will lead to significant gains for society and for the people concerned, and would allow targeted socially appropriate public health measures aimed at avoiding and controlling disease. SiC values for 12 year old children in this sample (3.9 DMFT) were higher than the Australian average (2.4 DMFT) (5) and higher that the WHO target for 2015. There is no WHO target for the SiC levels for dmft of primary teeth for 5-6 year olds 20 . However, the SiC values for six year old children in this sample (6.82 dmft), are again higher than the Australian average for that age (4.65 dmft) 4 . In addition, it seems that current DHSV caries risk assessment criteria may need to be reviewed. For example, Table 2 Regression coefficient, adjusted odds ratios and 95% confidence interval for odds ratios for the factors predicting the Significant Caries Index category among 6-year-old users of public dental health services in Victoria, Australia. More importantly, despite the potential health consequences, the proportion of unmet restorative needs for this population was high (60%). This proportion may reflect their level of social and material deprivation in a group already facing economic or social disadvantages. However it might also be a reflection of their level of awareness, expectations and need for oral health care services. Regardless of the reasons, they are avoidable, they may lead to emergency visits and incomplete treatments, and they are costly to the individual and to society 21 .
The results of this study need to be considered in light of its limitations. For example, present findings only reflect the demographic and clinical characteristics of 40% of the total number of children and adolescents (n = 114,320) who used public dental services during this period. As such, this analysis permits only an approximation of the true profile. Additionally, the use of region as a group variable, could give rise to an ecological fallacy and result in spurious assumptions. Nonetheless, while our data may have limitations, we believe that due to the size of our sample and the breadth of data collection, the results of this study represent a substantial contribution to oral health research in several ways. Guided by this information, community oral health care services might work with their communities to develop strategies to address priorities in oral health (for example, review the caries risk criteria guidelines and protocols for management of patients at high risk to dental caries), reduce inequalities in health and wellbeing, and better coordinate and target services to local needs.
Furthermore, service utilization information provides information about known demand. This description will not provide a complete picture of the demand for services, as there are groups in the community that have not attempted to access, or are unable to access, services. Additionally, missing from this study was the opportunity to generate qualitative data on the younger users or their parents/tutors' oral health experience. This data would provide a broader understanding of their perception and ideas. Thus, the information presented needs to be supplemented by comparing this utilization with information about the need for services derived from community profiles. Further exploration of non-user groups would provide information on how to reach these groups and overcome barriers to oral health care.
Inequalities in oral health are still a major public health issue. While there is some disagreement on how inequalities operate, use of dental health services is one of the pathways 22 , understanding geographic (rural vs. urban) as well as economic (using type of health card as proxy for income) variations in health outcomes provides important inputs for health care provision and policy making 23 . Additionally, using language spoken at home as a proxy of acculturation suggest that the cultural construct might have a link with the oral health experience. Because cultural factors do not affect all members of a group in the same way, the examination of the acculturation experience is crucial for providing culturally competent services and programs 24 .
Moreover, a description of inequalities in oral health does not provide a solution 23 . To fully understand these inequalities it may be necessary to move away from a disease-focus to one that addresses social issues that influence health and well-being 25 . In this way, this study represents an additional step towards our understanding of inequalities in oral health outcomes among dental public health care users and highlights the need of specific interventions and programs to achieve health equity and to reduce disparities in oral health. Service provision in terms of vulnerable patients needs to be coordinated to ensure equity in access to health services. Access to oral health services is critical as regular dental visits provide opportunities for early diagnosis and treatment of disease and conditions, as well as for health promotion, oral hygiene education, prevention of more serious oral health-related events and maintenance of good oral health status 26 . Dentistry has a critical role to play in addressing health disparities, because inequalities in oral health mirror those of general health and persist throughout life into old age 27, 28 . A broad appreciation of the consequences of oral diseases will provide a powerful tool for advocacy for oral health care resources for this diverse population group; it will also position oral health in the broader concept of personal and social well-being. With this information, health providers in Australia and elsewhere can most appropriately target programs and policies to reduce disparities in access to preventive services and treatment for all. 
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